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为原料合成中间体 PCE，并用硫氢化钠与 PCE 进行亲核反应合成了聚醚型聚硫






时间下 PCE 的 1HNMR 谱图，以此计算反应过程中环氧氯丙烷的转化率。通过
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Abstract 
There is a wide range of epoxy-curing agents. However, most of them have some 
common shortcomings, for instance, high curing temperature and long curing time. 
What pleases us is that polymercaptan shows excellent curing performance with the 
help of tertiaryamine. Nowadays, the domestic polyether polymercaptan relies heavily 
on imports. To fill in the blank this area, we did plenty of experiments on the 
synthesis of polyethter polymercaptan. The effects of accelerator on the curing 
performance of polymercaptan were studied. The specific contents are shown as 
follows. 
An intermediate PCE was synthesized by using epichlorohydrin (ECH) and 
polyether glycol (GE303) as starting materials, and stannic chloride pentahydrate as 
catalyst. After reacted PCE with sodium sulfhydrate reaction, polymecaptan were 
obtained. The midbody PCE and polymercaptan were characterized by FT-IR and 
1HNMR. The results demonstrated that the reaction of epoxy group with hydroxyl and 
the success of the following nucleophilic substitution. Polyether Poly mercaptan was 
synthesized in laboratory successfully. The synthesis process and various influencing 
factors was studied systematically. The reacting conditions during the synthesis of 
intermediate, including the species and quantity of catalyst, reaction temperature and 
time, the way of addition, the ratio of epoxy group to hydroxyl group were studied. 
The effects of solvents, degrees of neturalization on the synthesis of polymercaptan 
were disscussed. The conversion rate of epoxy chloropropane was calculated based on 
1HNMR spectra of the PCE under different reaction times. When the dosage ratio of 
polymercaptan/epoxy resin was 1:1, the curing system showed a proper gel time and a 
good bond strength. The water resistance property of cured resin film was 
characterized by water absorption. The results showed a higher water absorption than 
that of polyamide/epoxy resin curing system. Cured resin was also characterized by 
TGA in order to demonstrate the high thermal stability. 
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agents were compared in this paper. The lifetime was studied by IR, 1HNMR and 
gelation time. The results revealed that polyester polymercaptans (P(SH)6) and 
polyether polymercaptans (P(SH)3) composed of 3-mercaptopropionic acid showed a 
long lifetime by using trialkylamine as accelerator, while polyester polymercaptans 
P(SH)4 composed of 2-mercaptopropionic acid showed a decrease in curing activity 
and deactivated within two months. Possible mechanism of the decrease in curing 
activity was proposed based on the investigation of key group change during the 
deactivation by IR and 1HNMR. 
Some kinds of primary amine, second amine, tertiary amine were chosen as the 
accelerators of polyether polymercaptans epoxy curing agents. The different 
accelerating effects of these additives were determined by taking compatibility and 
gelation time of the adhesive into account. New epoxy/polymercaptan curing 
accelerators, which were diethylenetriamine and triethylenediamine, at a low price 
and with good accelerating performance were developed. Effects of the amount of 
these accelerators on the gel time, adhesive strength and thermal stability of the curing 
agent were discussed in details. It turned out that both diethylenetriamine and 
triethylenediamine showed better accelerating effect on polytehter-type 
polymercaptan when compared with a common used accerlator DMP-30. The curing 
product showed good thermal stability and adhesive strength. 
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    双酚 A 型环氧树脂含有高活性的环氧基及可反应的羟基，以及醚键等极性基
团，这些独特的化学结构决定了它许多优异的性能，主要有以下几个方面[4-5]：
(1) 力学性能高；(2) 附着力强；(3) 固化收缩率小；(4) 工艺性好；(5) 电绝缘
性优良；(6) 稳定性好；(7) 良好的耐热性。 
此外，其也有一些缺点，如耐候性差，含有芳香醚键的固化物经阳光（主要
是紫外光作用）照射后易降解断链，因此不宜用作户外的面漆。另外，环氧树脂
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